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(54) SEMICONDUCTOR DEVICE, FABRICATION THEREOF AND ^RGE 
(57)Abstract: 

PURPOSE: To form a shallow junction of a source-drain 
region while reducing the parasitic resistance in the 
source-drain region and the interconnection resistance of 
the gate electrode simultaneously. 
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CONSTITUTION :(^omr ^doped titaniuro lps deposited 
on the entire surface of a device. First heat treatment is 
then carried out to cause reaction among the titanium 6, 
a silicon substrate 1 and a polysilicon gate electrode 4 
thus depositing titanium silicide 7. The boron doped 
titanium 6 not subjected to silification is then removed by 
wet etching using a mixture solution of hydrogen 
peroxide water, ammonia and water heat at about 60°C 
thus leaving only the titanium silicide 7. Subsequently, 
second heat treatment is carried out in order to decrease 
the resistance of the substrate 1 deposited with the titanium silicide 7 and the gate electrode 
4. At the same time, boron is diffused from the titanium silicide 7 into the substrate 1 thus 
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forming a heavily doped shallow junction region 8 about 40nm deep. 
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>m 6 t v 'J 3 y&fjt 1 fc J; X/X 'J is 'J 3 & y 
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1 

bz^mbw^mmm. 

[||#5I2 ] y-*ig«4 fcliKM yffl$#'?S^« 
m^<MiMJ&2ft£F-rF^lM F 

•y F b i m*&Z bX\ ^mntfY-y%titz$LUW& 

mm. 

ASURflfiflW* t^pjcft £ jfcflirt * i k T\ ^mWfi 
Y -7 S fife ARH^JS-T ■& XSSfl £ fc * 1$B 

[ 7 ] it im 3 - 6 <d\ 1 a tieaco^ 

[ 11*11 8 ] 19*11 3 - 6 C9V vfftfr 1 Jltcf e(KO^ 
y a y Jf _t t . isWymtWfch M^faftffl&Mtf Y 

.f^is^ff -3 <r k Ts ^Kffi k y y 3 yilt lt 40 

[ suss 9 ] 3 - 6 ov y«i*» 1 JS^f eww 
mmm.<nwMii ; &*m^x , MmtfY-TZtiK's 

y ^ y «±fc . i/'JayikH t atStt<O^KBw& t F - 
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[ ift&B 10] y'ja >-« _hfc F tt»B& i 
-F««££ffiMt&I*ik, 

F^OfflSClM F»>*-;UX^— f 
1Mb. 

mm. 3 - 6 w vffu&» i jmifettc^gftgscosm 
mm&'tf o - tx\ i&mwib y y 3 ymb^mttx 

( ll*JI 11] y'J3 yJB±t F 1 Iff 

-vmwztimthiMb. 

7-YW&<omW,ZY~-TY**-«M Yfrh&hyj Y 

ife^airffdCtt'. ^Mlit^ynylk^SMUt 
v^SfliBfC^'J^ F^^JFMLT-ty^ FffljtSr^ 

[ i»*n 1 2 ] if sm 3 - 6 ff) 1 i-f ti*» 1 Etna*) 

#ut A«R *jESW * let s 

t t UTHni-rsifik sffl^fc; b mmb 

[ tmm 131 y y n y a«w*ffit7F»M«$r^ 
K-f SXS b s 

mxm 3 - 6 -"^ti* 1 1 mizimco^mw&wcowm 

F-r$^A;^«M$rm-ri»lSk . 

«s«rafcff oibx\ ±mmb y y y*K t l 
coT^wfaz y y 3 ya^^a^ra^ xmb 

Ifzz b i mbi-?>¥mfc$iW<r>wmMi, 

{ w*fl 14] y y 3 >mi£St 1 

3 - 6 w ^-f*i!6» 1 «naa<o*»««a«iBi 

fflv ^ t , ^ 1 t * 3/ y ? 
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[fSsfc^S 1 5 ] tm^. 1 2-1 4<r>^itUp 1 flUIS 

^y^'x^y— xxtiFW Vb LXtMbt&Zb£ 
[ mm. 17] x; \° -y r& -CfflV ^il £ ? -y F 

[OOOl] 
[0002] 

[&#?>&»] }fi^s ¥#frHB?)®gif -ft: • nm\L* 

ixTV^S. 4-BTiis 2 5 6MDRAMc7)|iE#. jr-V 

"O**. ZcD&oKbyyiSxfnUfflitnMMlzJ: 

y s x ^- y y?'B' xim xo** t s 

[0 0 0 3] L^Ls #(chvVx^^^ffls*BHtt!t/t* 
ftTti* ^•v^jSfii^^ti^s:^^^^, y- 

ffijft^ny^F^fflSi (sy?:? FJftSi) ^'f-r* 

H4±"ClOTFi:$:S. JPtTs MM^OWafl:*BI* H ■ 
{is y-M8K(«S5> S:ffiffifi[fl:-r*!»Sfc*4. 
[0004] tfcfci "5 s ¥£#f XKfcft&.Ii'U 
nmkZ^th^WLb LTs (T i ) s f-^y 

fyyxry (t iw) . M-fCf-^y (tin) $rfc*«o 
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[0 00 5] l)-ty-*HF'}£ 

y - x • F v -f y^s^s^jget fc ^ - F <oi£$yg 

fiCttH«ftffi»f6*ffifcL-C, F (Salici 

de;Self-aligned silicide) W?W£ZtlX^& (T.Yo 
shida. , et . al . : J . Electrochemi . Soc. , Vol . 137, No. 6, (19 

90)pp1914-1917. #88) . 

[0 006] HRWSr-tf-D-lM F?£ ('tUtM Fflfcts) 
JfflV^LDD (Lightly Doped Drain ) ffiicOp^ 

*/nw o s f 5 y >-"x ^f>«jfi*s* s 0 1 o 1 

io i iztfctT'u xtDfflmmftmizm-ixwzni- & . 

Xgl (010 (a) #BS) : LOCOS (Localized 
Oxidation of Silicon) 3.£JfiV\ nlWaV^y 

3S«7 1±tc*HM«Ka«7 2S:JBjStS. USSk 

\m*B<K m&i \ lizisyziymmzmfcth. 

^V>"Cs CVD (Chemical Vapor Deposition ) ftstrffl 

v\ ->U n yBsttilbKtfny F-rLt F-rF^ 

yMs^v 'j a ymm&fmmm^^--y-/h 
ts y-Meiws7 3ai/y-MM7 4^iRi-i.. 

20 [0 007] XS2 (HI 0 (b) #$) : ^-F*ffi 
7 4^-f^yaAfflvXi?tLTfflt\ SlS7 1c7)^E 

iztfnyjj-y ( B f ) ^AtTs SeKitrfft 

XS3 (01O(c)#t$) : CVD)S^fflV\ ±ie<7) 

XST'ffM^^r^W x^H tsV y n yKm$rfl? 
ifttfc. ^Hx-yf-A'y^^fflv^T-vyayK 

<bJK^X <y f-/^ -y ? L , Fmffi7 4 <7)iMt1f F 

7 4 & W -< F ^ * — /l/X^s--^ 7 6 £ 4 * y aAfflv 
30 x^tt*Cifiv\ 7 i«o^ffit7-/^'ay-Y^y 

( B F 2 * ) £ttA LT , S BS^»fc§«tS«« 7 7$: 
[0008] IS4 (011 ( a ) #1) : ^ftx-y 

0XSt-JB{£s?n^r^'-< xco^mzi-? ymi 8 (JR 

^; 3 0nm) ^^"fl). 

XS5 (011 (b) #Ha) : «syp*T<iO«i*Slffi4 

^(iRTA (Rapid Thermal Annealing ) &5rfflV\ M 
40 flag : 6 0 0-7 0 O'CT 1 BgcOMHSrffd . ^ 
O&llls f-^yR7 8fc*K7 1. f-^yR7 8i:y- 
F ttffi 7 4 t ^E-it^fifttt t X ^ ■£. GBBt t i SS^W 
^f-^y^y^-f F (Ti Sii) m7 91fl8tfLZtl 
4. tH«*ts fiaBK«*S7 5+feJ:WS«K«l« 

7 7+o^oy* i vSK-ft;s?n&. fts smr4T<7)lfs«i 

f-^y^7 8i-^-f F^=r-;I^X'<.--t7 6t^ 
50 n^r^. 
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[ 0 0 0 9 3 6 O'CSJStcM&Lfcl&^b*** 

tr^-rt^os^Sat (iiltfWi. HtOi : nh 

4 OH : H 2 0=1 : 1 : 5) £fflVVWx •/ Fx yfy 

7 5 0~9 0 0°Ct'2[Uawf^aSrff'5„ ft. 20@ 
cr)^Ji^{± 1 EI 1 cOSMSc^iti: p] J> & . £ 
^2E]Bcol^ati'9. -f-^y^U^ FH7 9A*« 
®£^j££il7t^-Flffi7 4 s f^yy'W FJ$7 
9 j^ffitJB^S ft£««Ui 7 7 (DW fu^- 

[00 10] X&6 (HI 1 (c) #Bg) :±IB<7)XS 
T$j£Sfifc?><-'f XO£H£J|l9£iilK8 0 Sr»j£t 
i. Jfct. RJttivf^ffl^; MBM6KIH8 0I2 

f-^y^U+M FJ^gkny^FTS^y^F* 
-;l/8 1£^j£t£« 8gv>T, XA°7^i£2rffli\ ay 

f*-^s 1 fit,z±mm-\zjtmLx£m%m& 2 

*<0«S»s fl^S«#7 5kiiF«KfB«7 

ttit<7) P m o s f 5 y ^x ? 8 4 coWMxmt* 

-x. J To . 

[00 11] MOSh5y^^8 3T(i. f-^y^u 
1M KK7 9*^J*3*ifc£kfc.k 1 ). • FW 
y f|i$ 8 3 <03f*ffi!S k MBtt 7 4 DSIBffiffi k tfi 

[00 12] Sfc, •f-^>'|R7 8fc-v^;H8» 
i-Ms rJ^MKifcTcBSfUfi^k-C +fy~sV 
•*TA h"Jg7 9&--y^S' , J*M FJS, T9f-t^'J^ 
4 FH. x\>i}VYvW4 KKSTk'tESftiS^fctf 
T'&& (»4 l|l!iBfflWl^Wffijl^ilia^m»* (19 
94*fO . 29P-ZG-13 , 29P-ZG-14 #5$) . 
2 ) T i /T i Nai^'U-VX^^SrfJfflTl.^ 

y-x • FWy^k^SffilSk^Fel^ny;?? F8; 

^■ift S i WKk #RJSt& <I k ^KuttSffi jST'i>S> 

[ 0 0 1 3 ] HKW£r«)§<7)P'f -^yUMOS h 5Vy 
X^fc&lBU^JlSRt&ra-bxfc. 01 2(^Tf 

igi (eii 2 ( a) #k) : m i o t pi t^mx\ P 

*/UM O S F y V ¥X ? £ ffifct<t> . 
[00 14] XS2 (01 2 (b) #$) : MfgOC 
V D m £ M V \ ±IB«9IgTffM S Jut rV * 4 X <9£ffl 
CHTOI^B P SGJittk'OJiF^^Ml 0 1 £ffM 
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IH3 (012(c) #83) : 7* FUy/57-fSffi 
S.y'F5-fx./f-y^liifi^fflv>T, MEIH^MI 

one, ffifey-x- fw yji$8 3&i/^-F€«& 

[0 0 1 53 X*I4 (01 2(d) #$) : v/*Fo 

yxAV^Mffl^t, ffflif fflttftiR i o i usa/z 

y??h*-;H0 2~104l*lCTi)fil0 5 (KJI 
10 3 0~5 0n.ra) ^fttS. 

XS5 (012 (e) #B3) :TiJS105£0±fc, V 
/*hn^^^*II-^> TiNKl 0 6 (JRJf 
70-100nm) £^|£t&. Sgtc^it, 
g&K (Al-Si (1%)— Cu (0. 5%) ) 10 
7£»J&U yth^V^yy-iii^RU'Vy^X-yi- 

yymmzk o , <iit^^^JR^?rme^ctJiiXT 

[0 0 16] P^^/HVIOSh^y^X^ 
fcAlEKfctf)«K£*T3*&, I^BTiRlOStt 

tulBT i NR1 0 6{i. A 1 t S i t^KJBtS^ 

H-T*ilTV^S*^* (B) ^Tig|i o 

, a y ^ ^ h a^^^esrffiT^ato* v.^raH** * 

-Si o 

[0 0 17] iOTiKl 0 5tBA«16Btt6 

30 i^flU, WTiI10 5^Mtl»a:, V 

3&^^5 fl TV ^(Proceedings VMIC Conference June 
12-13, 1989, P105#{H)o ZtlZ. H13^^V^Tf^ 
■fSo til 3a-c(7)XS(SHl 2a-cOTgt 

[0018] 186 (013 (d) $Bg) : JlfSN&MUS 

1 0 1 '^^kU, miv-x ■ F*u-fyffi^83 
2Wf**-F«fi7 4t, B^-f^-yaAL. HCSSftWa 
40 LTffitt^f SiktiO. y-x- FMy®$83 

OSffi^f}/S^P 4 )ll 08Sr»^To. -e^f*t±, 0 
12d. ekH*HTiMtl05/TiN«106/A 
1 1 0 7i^^rl.^«ia^2:ffMto . 
[0 0 1 93 loToikHiD, ny?? F^ili. 

K \z i&T S S i k * ? T"^ o . 

3) yasK^BBKaask t-c F-r f^-^ 

t^hX\ VyV : JA9*mtifl£t&tz#>\Z\t. V-X 
50 • YV-iyfficr>J^y1-7JV~$:m<'&^frh. V-Z ■ 



7 

i%£ (shal Injunction) Zl&jS.LZcliftl&Zc > 

[0020] y-x ■ F W yW^rtt^ttfeffc? 
hUmt int. is y 3 bT F 

-TFtf^tM HfcfJJfftfc^fjfo&HtaSSJVO** (M. 
Saito,et.al.:IEEE,IEDM,(1992)pp897-900. #{$) . F 
— TFtf^lM Ft LTBSG (Boro-Silicate Glass 
) JI£fflV^LDD}I}I«pf--r*/WVIOS h?yy* 
X^cOglji^S- ,014 1 5 fc^rtrA-f XCD 

T, BulfiWrF'JlM F&^*fttl^t*M£Rttfc:*3V"> 

[002 1] Ifll (Hi 4 (a) #88) :mlBt^ 
V*r4Y-ffl,z&Yfh1M\ (010 (a)#S3) tilt 

t&s. 

JM2 (014 (b)#B8) : CVDSSffi^, ±£<^ 
I^T'JfM$iT-/2T^'- / fXcO±Et4<oymS : 4 x 1 
0 21 cnr 3 <OBSGjyi (jiff : 1 OOnm) Zffifct 

MfWXT&Si^y ( S i Hi ) ^Cy't^y ( B 2 
He) tfX%mMftlii£\<\ MX'yfA'y? 

&£fflwt BSGRx«/fA'.y ? U Y%%1 4 

OfflHilc^M F^-^X's--^ 1 S. 
[0 0 2 2] IIM3 (014 (c)#gS) :RTAi££ 
fflV\ »B#P H 1 : 3#fi0L mmm. : 1 0 0 0*CT1 
Hia^^I^f V\ tM F^t-rt-X^— 19 1 +^ 
#ny£S«7 1 +t^tfcS-*TifiaU!E«OSV>»&«W 
9 2 frJBjfc?-* . 

1*14 (01 5 ( a) 4ffl) ■ ?-hW&7 

F*7it -i\,x'<.-4)r9 *>&Am~?x? tLxm 

v\ ^TiiOM^v^oy^jfySraAtT, 
aE6£Wfcififii£i8«9 3 «sw 

+T«D fcttRT Affi^fflWC 2 IS] gOM&gi 

[0 0 2 3] IS 5 (01 5 (b) $88) : l^^^feL*:-^^ 
y- , M Y-m^zanhJMb (011 ( c ) #«?) tut 

m$.9 3tfrt>$LhV-X- F M yffi® 9 4 Srffx 
L D D flt>£<7) p -v *;1/M O S F y y =JX ? 9 5 CDSBh 
Xm^Jth* UOSYyyVx9 9 5X'\,i. ^4 F 
^*-;UX^— ?91 (BSGi) ^EOfflteaftlllt t-T 

«flW)»V*8tefc«9 2tf>»£»3£4 0 nmlStS 
^S^ta^S. 

[0024]$. LDD^itiOnf-r^/HVIOSh^y 

1M F * ~)VX^—-*T 9 1 
£)0jft1-&;ttf>?)BSG)I£PSG (Phospho-Silicate 
Glass) HifctiAsSG (Arsenic Silicate Glass) 
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pjy, tS, t?) *4*yaAt*iifJ:K psgH 
t, ^tiefty7y#xt;:*x7-<y (ph 3 ) #xi 

«i7^y (AsH 3 ) tfx^Jn-TMfJ:^,, 
[0025] 

[%mm®.L£ o tthWM\ mi omsm 1 1 ^ 

V-X ■ F W yffl&8 3<m&Wi* 1 0 0 nm&T 
F W y^i^ 8 3 «1?±ffi5t t ^- F mffi 7 4 <0ia£Sffi 

a y mm s 3 <oav ^ §r jgjs-r * i a *«t s % v > t v > 

[0026] f^yy'Jf-f FM7 9«BJS^ 

20 0t£tl>>r tT, v—x ■ yvA ym&s 3ffM\>y$& 

*J®&t&-)jfciflB2&ZiiX^h. LfrL. i«*t£T 
ii, f-^y^U-t^f FM7 9c0^ffi(c^tT^I.[Hfi<7) 
^46. +9>W)-f4 HJR7 9Sr^LTa«7 1t%- 

^F-xs^»^^-ySr?iA-ri»>it* J iiLv\ ft 

[0027] 4fc. 2@a<7)WI?S)K$-tS<-tSv:fc 

Ts V-X - FM ym$L8 3<7)m^i%-&ZBl8.-fi>lT 
30 'JIM FP7 9 t V-X ■ F W y^8 3ffM^tff) 

^•j -^^tiA^, f u-f ymffi- F w yis ( vds 
- ids) «fttc7)i*-±* ? 0^t HUffi^itS. * 
iT. ^yy'-W HJR7 9S:aRfl:^4^ (JB4 

1 0J«;ffltt3I1*WtKt^fl!»^f SBfe (1994*) . 29p- 
ZG-io #B3) 22V-X • FV^y-f sJ-yjiA^S: 
(|sl. 29P-ZG-11 #gg) *^Sg§nrv^ 

40 F^'iST-rStV^|S1^ J S).g.. 

[0028] jlSS. t^y^v^r-i m7 9imv>-yw 

it, 3^7!/F^y^ vmt') fcB#ftifc*^te 

v^fc. ilEtliHIKiOHH^ftS. 01 3t^U 

^yaATJgjSSnn: p + ^« 1 0 8 fcatifcStfSrt: 
i^tS?fl^T--^Srffdt. MOSF^y^^ 
SB^iSMSft KII«P* 5- 1 1 cov, 800 "CWT^fflS 

50 -Hi't«S[-rs;t3&«'C#*^raH* I *S. 
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[0029] M14RXM1 5iZ^i-^)^yS 

m^^wm9 2 r-aanji i o k Q/nssts 
«8 3«av«^^jst&it**T**Rffls y-x 

[0030] -e^f. V-.X • FW>Hi£9 4£f+;fc 

uS^ISI9 2^i (=-«M F^*- A-X^--* 9 1<7) 
II) ^0. 1 SjumJJlhfc-fi&BtffcS. t£->T* M 

[0031] ^ t'f F * -/kX^— 1 9 1 SrJBffc-f 
SfcftCDBSGlI^WF-rF^lM F (PSGJS 
t^tiAsSGM) Hffl^ft^/t^-ttsv^-Ct. XIB 

[0032] n flastncTaoav^s mtt&wk 

l 0 0 3 3 ] 4 ) ±ISn 4 fctt2 ] «^«^B^ 
[0034] 

ttf S. M*iI2fcfBS!<7)?&BHJi, y-^HW4fctt 

aKiS«tiSiaiK««i:S*-LfcLDDflBe*«^. ^ 
<7)«StS®1±^- F*S<7)fflKfcJBj£3*ut F-7" F 
jJ-^+M F^j£6-tM F^*-/k2/<.— tcr>TBI,zB 
f&Zti. y -X««4 fc BKW >^S<0±fc S Efi-3- 
ttti'yiM FJBA^filtSifcfc-t'J-'M FflBltSrflli. 
i^y+M F K£li?*8Si# F -7° $ fit u I, <I i: £ -t O 

[0035] ift&f 3 fcf S»t<7)?& W , P V Dffi £ fc Ji 
c v d mz £ h & JURe0B , * wAMBkoflGH t 
TOtfcfcSHirtS i t T. *WHj# F-r £ixfc£JgH 
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[0036] ffc&B 5 tEaofSEWL v ?£fc J: 

■s &mf&<?>]&m fc , A«R«»flA> * - y f 

10 ^Xg^fi^fc^tr^ggi:^. 

[0037] W5t<JS7fcIB®cO^HJti, If^JB3-60 

i/>ja yJB±fcTO6ftj&* F-7"SiiteA«l!t&»*t4 
fiatL-CV^fflfUffc^Ulf-f FWiJBfK-fStftfc. * 

[0038] Sft*3fi8fcStitf5»HB{i, If5t<ll3~6c0 

20 Wft^F-rSixfc^y^yJiXt, ^ynylts 

mLx^imm^iyuv-i FjR*jgj«tstKt, ^js 

)g#<7»!H3£ v- 'J a yjg+^teRS-frT S' U 3 >lfc 

[0039] imm 9 tCBttOSPWi . 3 ~ 6 £0 

Tpffltifi f -rsftfe x y ^ >n±fc, v- y a t R 
30 t^«tttfo^MWF-r^ivit^sl^»S;-fsxs 
f^a^fo^tf-. ^miifc^y^y^t^itt 

[0040] ti$]ji i o fcia»*)»Bfflau ^ y 3 >l± 

fcy-Fie«fcit»-Fmffi$:ffM-r§xst. y 

-F«ffi«Mfc^^ F^tf-no^-^^jft-fSX 
S t . 1 3 - 6 <7) V W 1 5S fclB®« ¥«*KS 
«S,£^^fflv^T s Bime^XST'^^ft-fcr^Mx 
40 tfO^ffifc^JiEiBjj&J F - r £ tit: -^mm £ fcfcf h Xg 
SMffiaStfaifcT, ^JSHi:>-y3y^>^tt 
L-CV^BIBrfc^y^ FMSr^L-C-f y-t-Y F^ji 
£#j£t6 fc*fcs ^WH+fiVPieBlS: 'J n y«+^\ 

[0041] ift^e 1 1 fcie««93£BJJtt, ^ u 3^11 

-F«S^iffitF-7'F^ d f-9-^ F^^J^^-f-Y F»> 
t-/l>Z'<.—*r*B&i'hTMb. ff:&il3~~6<7)Vvf 
50 ii*»l«fc£a<0¥»»^(^RJS*j£&ffl^T. MIB 



1 1 

■< ymmmix ld Dm&mffc? hint omi 

[0042] mmn i 2 izmmcowm. m#m~~6 
wrta? 1 mzmm^mfommnmwmzm^ 

X, ^>1&W&^zWth3y?7Y*~)V<r)'M%< ki> 

tc<ki>-mk iXt&Lt&JMkZmittZkZZ 
co^kth. 

[0043] twm 1 3 izimnfttyit > yys ygM. 

cvmmzTMyvvS.t&zftM-f&z.nk, 11*^3-6^ 
^■m®mmzw ih?y?9v <kh&u 

mmzxMi'&xftk^ iM^oitt, &mmk 
yu n ymw-kt^mALx^hmMzi/ v-tj yw&b 

k Ztiwitzc: k £ tco%% kth „ 
[0044] fi^fl 1 4 fcie»*5?Sfil4 , 'J a y«$ 

tis 1 mmm^wmm k 2 gms^*«H$ t 
co^mi^mm^mmijm^m^x. % 1 g«s<7)^M9f9 

fS«t 31 I h 3 y ? ? h < 1 1 JsSPt , £ 

«lt t y y 3 y« £ t t v ^ @FJf t y y -9- -4 f 

jR«^*<ttj-*s, ^wmmmz^m^ixh^m 
[0045] it*js 1 5 fcBao%w(i, aw^ 1 2~ 
ykLxmm-&zkzzcr>m%ki-z>. mz&i6£ 

jR«o»j*at, yy-»M vitix^^mmm^-t 
6xmimitz^ki^comwk-ri. 

[0046] it*JB 1 7 tetEfJO&Bffli, X^-y ^jiTC 
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1 2 

msmnztm^wn^mi, yv^yizntx 
Y-'ty b k^h^m^Y-r^titz^mm^m^x 

yy-lM \*Btt:&&tlk#fc* yynytflLTF- 

[0047] ttz. mim.2\,z%m<r>%mzi.fi\i. a 

v ytZteX-ffiiS. Ztitz-y-V-fj YffimcDV-ximtfzte 
10 FW <Ifc*C\ m'&ffi^MOShyyy 

tX\ *v h*vVTmftZ~&£>tzMOShyyy'x? 

tmnfflMt ixi&mo Y-v4 ymmwf&zti 

h. $^>t. YmizityvayizttlXV-^ 

yVk^^T^WV-T^iiX^tzib. ^fittfi 

20 [0048] lt^3~6<7)V^'n.*->lJStiatt 
^BBtifLtf. yv ■nyizMLX F^yftiW 

to^a 5 f ~-yztitzi&mm%m-2> i t its * . 

[ o o 4 9 ] 4 at , !9*3S l o t,zim<n$Lmzi.1x\f . 
■?■< Y^x-)VX^~VZ&mmkfcmLts:\->tt'g.Xfl 
30 $LLtzi%£, HflBt<OJB*tV-^fBlS*!tli 

[oosoiifc. mmn i i tiem^^t j:*ior» 
tru^ H«jt<o»j« k y-x««4fca k u-r y$m 

comffckzmmz'fTo zktfxz & . ttz. ^mmai: 
u'-y-J y*?*- ivx^— y-zmmffi&ffikLxm^&z: 
40 kx\ v-xm$.ttz\$Yu4 ym&<?>m'^w&*B®. 
i-tzktfx£z>„ fix. ^u-f-f Y$mzi.->xy 
-ximt fzit hw >^j*io»4fitssffi»rs ^ k 

* -v y r if tt £ K «^ft m o s h 5 y yx 9 £ % z> <r t * s 

[005 1 ] 4ft, W^IHI 2~1 5ff)\r?tlfr\miiZ 
imnWntzXtHf, ^RKfcHfc^Brt* H-7-$tL 

50 y * 7 h ffi*LWffififiL^^'l©l-C £ £ . «f t . 18^ 1 



1 3 

fcx-yf-y^Sfu ^MWI$^Jft£ftTi^yy 

?>mM.mmmitibxi>, ^mmt^ zco^ztm 

[ 0 0 5 2 ] , 11**1 1 6 tZ&&<Wffl£-ZtU£. 
X v vfi: v v&fUR £ fB*A»^BK fcHsi-t & i fc ^ & 
tfaa^ B J5-C'fflV^ni.^^-y-y F£*# 

[0053] 

[ffflOl|]frfe<7)ffM] 

(ilSftll) UT. *«>!BS:SD (Single Drain) 

^ii<7) P f- v */nw o s i- ^ y yx ? wsjt^t Aft 

•ftl,*:® 1 HM#Si2\ 0 1 RJ/M2 IZTtctr'M ^<r> 

ww&^mz^xwtth . 

[0054HS1 (01 U)#iD :LOCOSS 

yRfltffLhfctfo y £ H-7* Lfc F-r F#»J i^U a y 

U ny^L)iSrF^M^«t/^-xy/tT, ?-F 
m.Um3 (JSJ? : 3. 5nm) &yy-hmffi4 (|g 
ig: 7 0nm) 

[0 0 5 5] IS 2 (01 (b) #JH) :^^yt 
IgfLS* (N2O) £JSf4#X£fflV^LPCVD (Low 
Pressure Chemical Vapor Deposition) J; "9 -. _h 

mcr>mx&fk£tifzT^ xco^mizy y a ySHfclt 

(JK#: 5 0 nm) £Bj8.t&. £fflx>yf-/-vy 
WC >- y 3 yffitf LlffiSrX >y -f-A 7 ? U F 
W&4 <r)WMz*M Y^t-^x^-y- 5 ZBl&t& . 
[0 0 5 6] IS 3 (11 (c)#fK). :33jttx-yf- 

yrzmw %Mi3mizBm2tifz&?mitmmi; 
•th. mz. vr*huyA;<y?m£m\>\ Jiie^i 

?yme> (Mff: 3 0nm) nmrt. <r<rt\ *'d 

yi¥-TLtzl-i>>m. (JUT. tf'oyF-TFf-^y 
C5wt %<o#n y£j&&D ixmg&X'Mft 

j£: 3 0 0°C. XA'-^iJ y?)V7- : 3. 6W, 

: 665mpa (5mTorr) T'J) & . 
[0 0 5 7] IS4 (02 (a) #i0 : mm^T'^ 
8M!iffl£*fcliRTAi££fflVV jtOai&K : 6 2 

y§t 6 1 mm 1 , '#u y f - r f 9 y m e t y~ f m 
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mttfzti?h%Mix^mmz&£M-£;mzj-? 
y y y im KB 7 jjflgjR^ ti& . ft , m^F^T^^i 
affis-fflv^^^a«Tiaf±3o^iag^, rtas 

4-"ny F*-7Ff-?yjg6fciM f^^-/^^- 
^5tmmLx^h^mz\t. f-?yy.w KU7 

[0058] tc\hx\ iiaa<osMaaiaiE{i6oo~ 

10 < %h t y W4 Yitim^^'xmm^ t & z t *> 
*%y. {!!la^as* ^ ffi<^^l.t^y>' , ;^ f^7^ 

[ 0 0 5 9 ] 6 0°Cffi&lzti[$kLfi:i&mkfcm& 
tTyt-TtykW'M-SWm (S^JtJJ, H2O2 : NH 
40H : HsO= 1 : 1 : 5 ) SrfflV^^x -y hx-y-fy 
fmzJ:*). y*J*H F-fkLTi-^v^nyK— 

20 ?ym6ZW-£ix^?yy ] jyj mituftftt. 

*UJI&K: 8 5 0"CT2[l]B£OiiJ(MiS:tfd. 20 

y^ K^74>^*oy* , 'a«i+^iscL. 

56*4 0 n m&£(3A«£a3^&£fttf (j£gjcW) 8*« 
ft, »^»3&a!£-r4W4, SIMS 
30 (Secondary Ion Mass Spectrometry ) Slrffll'iitli'J; 

[0 06 0] t^*>X\ 2HB<OS5!!WKJi7 5 0- 

9 0 0 Wif 3T$> *) s d^SJKKHJ: 

<=6rSfc, f-^yyy^-Y FM7tf*^^-t:oy(7)ra 

< & o 5§ra£-&#'$K 4* fc ^-3 mafifi o » m 

HSJS&WS f-^y^y^-f HR7**>A»<OiK 
o y cr>MH W<^-5t 8^6* S < =flr *) £ r "3 . p 

1 0 0 6 1 ] IS5 (02 ( b ) #K) : ±iEOlST 

<Xt. S^ttx«y^-y^Srfflv\ «r B %iiM9fc-f ^y 

yy-t-f YWit^y-99 y-th^y?? f*-/h.o 

-;n ortfc£i»m£^i.Tisttii i £»)«-r 

• KWy^^fili./iSDfl|Jtc0pf-v*/HVIOS h 
50 5yi^'X^ 1 2<9lBaigs& s ^Tr&. 



(9) 

1 5 

[0062] MOSVyyi/Xfl 2Xii. V-X ■ F 
i«4fliaM^fc#Hi*fcffiS3ft.'5. MOS 

jg^awgi^ss-ey-x • fw y^^fli^sn 

[ o o 6 3 ] mi LtzimW) *m f&ti±, *?y io 

m7 8tmm7 1 toxutM Ntsasfc, 

ft. Siffi£«ii$7 7<7>ft£#ffi (JilT, ft^EA 
3) is ^y^-lilM FK7 9tS«7 1 

T X £ Epjp-f S t , A , B cOSESt#«V iffiRff 

®£ ( Vds- Ids) ^tttOi^^'O^fc^a^M* 5 20 

[0064] ^tMU. *^*te^JT(i. *'ny K— 
nyF-7T^y)$6£MkMi: L-Tt'oy^S 

$8 (y-x • <o»&#Hi:. 

tftMw %&»-9Wt&i9ffl%ti* HU- 30 

[0 0 6 5] ^^fc. MOSh^y^-'X^l 
-61X1 0- 9 A/cm 2 k«J6TffiV^-^-t^*-? 

tfi, y-x • hw >^ (mm&<7)m^t%£ffi® 

8 ) <o*ffit g ^M&mz-f fy-sWf YM7 

Sftfc-tUtM F£ CtUlM FUSS) fc. fflRl^ 
Hffit£»t tT^nyF-TFf-^y)l6?rfflV^* 40 

[0066] lot. ^Msfciixtf. • F 

• Flx-f j/fR«*>ai i i: #T'§ & . 4 

.X/l— 7* -yb i-I^T'. 

F-7°§ft£f-;?y^li-*M F^7^LTE^1 1.1 
t&mi£<Dm^m-&ffimt<Day?7htfthilX^ 50 
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&M%3y?7h$:'&2>ZttfT%&> 

[0067] (£2£lltfgJB) *5MHSrLDDfl| 

Jt«o p f-v *;nvi o s f y y'Jx^tDMWjrUz^mt 

mtmmi/z^xmPMi-i . ^mmmza^x . 
mimmmmb{3\tffifmmz^x\m^mL<i 

x%cr>mm%WM'-gw-tz, 

[0068] mi (H3 (a)#Hg) i^immmm 

coxmtffitxfoi. 

TU2 (03 (b)#B8) : ^S^yytffltS.^ (N 
2O) tTMB (Trimethylboron) SrS^tf^fcU^Tt 

LPCVDffiti 0. ±l2(0ISTffM§^T^'^ X 
CD-£mtZtfuyigm: 4X1 0 21 cm-scOBSG^ (M 
W: lOOnm) H&fSL-tZ. Wz, 

[0069] MWC, RTAMI^. JOBIBtK : 3 

»s waiuffi : i o o o*ct i HB^ssftyi&ff a . ^ 

7 1 +t&i£U »^»S*«4 0 n mg)g(r)«SW}S 

mm) 2 2imf8.zti&, tz^x\ 1 
[iigco^afasti 900-110 o'om^x-h o . 

<.Zc->x m&p& < % o ii r fc *) . p n 

[0070] IS 3 (03 (c) #Bg) :^l»6?fM 
WXH3 tl§ItTJ)-5. 

iS4 (H4 ( a ) mm) : ® i mnwBwxm 
txhh. 30B (mimmmmcoxw.4i,z}i^x 

im&zti&totnftiz. ffiij£<oswg£M«2 2* 

[007 1] IS 5 (04 ( b ) #3S) : ^1»W 

®2 2 fcK«*6a^8te««8 fcA>fcJ&& y-x • F 
M yfflJS 2 3 SrdX Jt L D DffijttfO p f-v O S 
h7yy'x^24 co$?3tIg* J ^T1"l» . M O S F y y 

<Jxf2 4X'\i. y-x • vv-i y^m.23hkv : Y- 

YW&4<7)Hz1-?yyViM Y1&7 tffitf&iiX^h 
V-X- Fl/^ y^«2 2«S4ffitiii:^-Fm 
ffi4 «BBI8ffitn:k >6 J liB*H«5 tih . 



( 

1 7 

[0072] ttc MOShvy^X^2 4T'ti. &** 

Kb, V-x- -i >mi^2 3 com^^Bi^t I ^. 
fctfT'^S. htcMZ. MOSh7y^'X^2 4ti3V-> 

MOSb^^yX^l 2t|a|«H^ 1X10- S A/ 

[00 7 3] zcoxiiz^ ^mm&miz&^xit. v- 

$ 8 ) w^ffi t § as^wic f - * yy yiM Fjg7 
jssftfcij-yiM F& (-fryiM HUBS) k. 

WBfflSfcSiK t LT n y F -7' F -f - ? yJ$ 6 ^ 6 
F (BSGH, -*M F >7 * -^X^--? 2 1 ) 5rfflV">6 

■jsmtmrnztix^z. 

[ 0 0 7 4 ] ft->T . *%MfflflB£ Jfttf , S 1 HM^ 

VZ&.-oi*)* BSGflB (IMF?*— A*^-1F2 
1 ) 69*'oy?!Jt*c\ 1M F 1 ?*- /UX^-^2 1 »1s 

PSiS-f S MOS h5>i/Z?24<7)ft>yh 

y 7i5Ht&i6LhS-£'*£ k^££&a£vh£ < th 

[0075] mzmwto) GIT. SDflBB 

0 C M O S F 7 y y'X 9 CDmmUmzg fait L tzW. 3 ^ 
[0076] CMOSb^yy^ll |S|-S«l_ht 

M$. 2 titi s d fflito pf-v *;nw o s F 7 y y"x ? l 

2iSD<fjg(Onf-r4'-;HV10SF7y> > 'X^3 1 k#> 
Ifgl (05 (a)#3g) : LOCOSffi£fflV\ pM 

mm y y 3 y&m 1 ±fcSH t #fii8W 2 1. . 

ifcfc. SKlitfcVvCn^^/WMOSFvyy'X? 

1 2*^)S§tL&M^«tn^i;k4 0$:^-r^. i8 

[0077] mz* cvDmzmw nza^x 

P f-Y*/HV!OS F^y^X^ 1 2*^{£§ilS^/3 

yyy uyja^TEWtS. ifc. CVD&£fflv\ fttt 
0(r>yV a ymtKtiz y y # F-rS ft£ F -T F;K 

y v- y a yffil£fiM-ts . *l/t, #F-rF# , yyy 
?ymRv : yv3yMimzmmcr>wmz^?~-yy 

IX. ^'-FI68II3. nf-^/HMOSF^yy'X? 
3 1«^-FmS32. pf+^HWOS^yy^? 
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1 2 co-jr- FHS4 £0f£1-& . 

[0 0 78] IfS2 (05 (b) #H§) :^ /y 7 yk 

titer* U xco^fflte: y y a yK« 3 

3 (Jiff: 5 0nm) fii$«±Oy 
'jnylHt;]13 3£yy'XF'?X? (H*B&) TH^ 
^y9/t*W^bTs £ffix«yf-A. y ??££ffl 
UTyyrjygHl:)ffi3 3£xyfV>' y ?U 7-'-Mlffi 
3 20ilMt-f-f F^*- ;WX^--^3 4^^-f-&. 

10 c<?)k^, fi^«±<7)yy3y^«3 3{iuyxFv 

[0079]Ig3 (05 (c)#H§) :^frfix.yf- 

«■ fflv^. ±ieoi^t'JB)t$n^TA*'f xo^ffit y y 

l:F-7"L-^f-^yffi3 5 (Iff: 3 0 nm) (JUT, 

yyF-7'Ff-^yJ13 5tv^ ) SrJBfltti. 

T\ y y F —7° yM 3 5 WfM^Sli , y F 

-7"F^yJK6^^rstfcv^T. *oy$-yy(c 

[00803 X^4 (06 ( a ) #B3) : 
J!MPE£*fc(iRTAft*fflV^ ft&ftK: 6 2 5°CT' 

lHB^JiPiSfT^. -e^S, yyF-rFf-^y 

HS3 5fcSSl, yyF-7°Ff-^y^3 5i:y-Ftt 

^3 2 t^tix-etLifMLT^i.fflm^ses^wt:f- 

?yyy+r-f Fffi3 6*^$ns. f^. «mtp+x-o 

i\m*^tz&&<nmwtm\&3 o^msx-hi. z<r> 

't§, yyF-TF^-^yp3 5k-^-f F^^-Zl'X^ 
30 -l>-3 4t* s ^Mt-Cv^@f5r{c{i. f-^yyy^F 

^3 3*«§^tv^^s f-^yyy^-f Fi3 

[ 0 0 8 1 3 mz, 6 0*ceK(cMiUfc3a»<b*3fcK 
kTy ; &-7i:7K<7)^^ (ffl^iWi. H2O2 : NH 
4 OH : H2 0= 1 : 1 : 5 ) IrffjVV^x -/ Fx-y-f y 

^tJ:'). yy-f^f F-fbLTv^^yyF-7'F^ 

yWL3 5*m£LX+9y>'V-T4 FH3 6*f(t£a 
40 V\ mm&fe : 8 5 OXlX'2®B0)mm*fi5 . $1. 

cw2[s]a<7)^a^j; , 9. ^-^yyy-t-i FM3 

f - ^ y v 'J ^ FK 3 6 4X7) ij y tf&lfo 1 Pf»tcJ£SSC L , 
m-%mZtf3 0 nmSK^jtSjRK^V^fRtt (tfetic 
«) 3 73&«®iK§fl4. 

[ 0 0 8 2 ] <JCH. iie^XS^ffMS^r^^ xco 

£ffioz y y 3 y^« 3 s imfr* . 

50 XS5 (06 (b)#B3) :S«i8±^yr7y|tftK 



( 

1 9 

38i\yyXY^x9 (H^Bfc) TlSdo 

a tzlflZM IX . £ffiX •yf^7?SJffl^Ty'j3>' 

[ 0 0 8 3 ] X@6 (06 ( c ) #5$) ■ ±K<7)XSr 
>-y+MFJ17, 36t=iy99h~f&3y97V*- 

wyfmtWLti s Datjiw p f-v*/nwo s f 5 y 

S V 5 f ^* 9 3 1 (JJtBtXgAa^Ti- 4 . 
[0084] MO SYyVi/X? 3 1 XU. V-X ■ F 

w yffi® (mm&(om^^mm3 1 > a# y- Fm 

ffi 3 2 <nh\Z^9 Vis 'J 1M Flfi 3 6 

£46. V-X- FWy1I«^^£fii£:y-Fl;*3 

V-sX 9 3 1 f 14, **3 0n mgK^H^ 

m^&smm ix-v-x ■ fm yw&me&tib 
[0085] ^mmmxn, v y v-m-9 ym 

5 mz y ym-tfttEtk ztirh. ] Jy v-r vi-9 

yfSL3 5 £ISfflJM5aIfc LX y ytf&K 1 LT 
>9><. zcotmb. »W8£cr>m^m&&&3 7 (y-x- 

KM yffiW) 05#£#ffli:, f-^y^-y^ HIS 3 6 
i: ffig 1 1 0&&%M b <mm Sr — £ feo <! i: * s ? # 
&. %-oX. MOShyy ; JX9 3\l,zm^^TXi:Bil 

[0 0 8 6] h%Mz^ mos\-yy'Jx9 3 llcfcv^ 

x . rxc&^tg^y-^m^miL/t t z. 

MOS F^J^X? 1 2 klBJSI.. lX10- 9 A/c 

fc. d<o,fcat. *liS6^^tiiV^-c(i, y-x- Fu- 

a ywA (amj&wm^ismm . 3 7 > wss^i 

y-t-f F£ (-^y-f-Y FMit) t, ffiK 1 ^Hffitfctfc 

& 1 'wmmm&mt ixvyh-~?ri-9ym3 5z 
m^umimmtix\^. 

[0087] t C ot\ #**feJ$&fc <fc*lli\ y y** H 

-rztit^yywj FM3 6 vxwMkM 1 1 

fcSSSK>SV^£-&««3 7 tony?? bj&SfcfcflT 
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2 0 

V^o &*>X* mm I 1 i:«?iSc7)?Sv^^3 7 

y*>" H-rstis i 1 1: J: -ar^RffitftfliSiifc-f ^ yy 

HR3 6U, ^JlffittfcfeJtiflBlsSrA'Ur^^ 
[0088] (I4»«) JJIT. *5ffiBSrLDD« 

^<?) p f-v ^;nw os h^yyx^ iz&msmztZWrf 

&To-tx£&mtit:m4mmm$:.. muz^tf 

10 fciJV^T. Ell 2^L^*SWfc|a]tfS)S^t'P 

[0089] xmi (S7 (a) :@124:Rt 
pf-^^MOSF^y^X^lr^tl.. ^ 
- bBMtIR 7 3 <0BI9U 1 5 n m , y- 7 4 »K 
fftil OOnmTfcS. 

IS 2 (H7 <b)#jR) : ±E«0IST»«S*i«:t 

p s gm^ t'coiraiettK i o i *mmt& . 

[00 90] XS3 (07 (c) #BS) : 7*F'JV^ 
20 yy AWkMfYyA ^■y^yymi'k^X . mWi 

wmm. i A^miv-x- fua ymm 8 3 Ryy 

-hVM7 4izMt&^y99 F*-;H 0 2~1 04 

184 (07 (d) #Hg) : ^7«y» (HF : HaO = 
1 : 10 0) SrfflV^^x 7 hx.yf->-^"& (B«S3 0 

~6o#) xiir^y-Y^y (ArM zm^x'-s 

■v9^yi-y9Wzi: t ), 3y?n*-/H02-i 

•v 9m^m^\ iM&xwtw&ztifcT'W x<Dim 

. f-^ylfifcV^) 5 0 (RH; 3 0nm) *JB«1"S. 

[009 1 ] ii-c, ^avH-rHf-^yMsb^ 

«t&fctt, 9-dr'vhtlXj'9yt,Z5wt%<r)Xn 

y*mnLxms&x''mLtc.-&±9-"f'7 hm^ 

ttz. Wvfi&Mt. SffiMtiBX: 3 0 0'C, 
XA" v ^y y/A'y- : 3. 6W, MQlg. : 6 6 5mp 
a (5mTorr) T'$>S, ^5, dco^'oy K-r b'f- 
^ V)l 5 0 ^M5(4, 1 0— 1 5 0 n m^H^iSLT 

40 fcLtty97hffln.$:%2>tzMz^ 2 0— 6 0nmc0 

[0092] XS 5 (07 (e ) : ,1fn>F-r 

F^-^ yffi 5 0<0±t . v^hnyx'^^lu 
T. TiNJR10 6t»«t*. Et-t(?)±t. T/PS 
^JR 1 0 7 , ytbVVf^yi F 

y-i^vi-ymmzx *) y ztihcv&mmmffim 
t a i stg t <o« m& %i § i. . 

[0093] ^4%m&W£-fo~>X\5., if-uyY-7 
50 Ff-^yffi 5 0»*ftfc, SHW^^aSUJfT-j-CV^ 
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